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UWB wireless communication owns good performance on high-speed data 
transmission, positioning and anti-jamming, so it can be properly applied to the 
Intelligent Transportation System for detecting traffic flow.  
A broadband RF transceiver is designed for testing UWB ranging algorithm. 
Because 3.5GHz may be future B3G band, this band is chosen for transceiver which is 
build up by discrete components. Next, performance indicators are analyzed, and 
electric circuits of core chips such as frequency synthesizer, mixer, variable gain 
amplifier are designed. Then low noise amplifier and power amplifier is simulated by 
ADS software. 
Because UWB chip is still in research and development stage, in the second part 
of this paper, CMOS UWB low noise amplifier and mixer are designed by ADS 
software as the foundation of UWB chip design. The UWB LNA is based on TSMC 
0.18μm CMOS process. Resistor negative feedback structure is used to achieve input 
matching. Shunt peaking and gate inductance peaking technology are used to broad 
band. Simulation results show that LNA in 3.1GHz-10.6GHz frequency obtain higher 
gain, lower noise figure and lower power consume compared to other designs. 
     At last, Gilbert double-balanced structure is used for designing CMOS UWB 
mixer. The current injection technology is applied to improve the conversion gain of 
mixer. The source inductance negative feedback structure is used to optimize its 
linearity. Simulation results illustrate that the mixer has the characteristics of high 
isolation, high conversion gain and low single band noise figure compared to 
traditional design. 
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Intelligent Transportation Systems，ITS 智能交通系统的前身是智能车辆道路













































































好，功耗低等优点。2002 年 2 月，美国联邦通信委员会(FCC)正式批准其民用，







网（WPAN：Wireless Personal Area Network）的首选物理层技术；另外，由于超
宽带可实现低功耗、低成本的低速数据传输，因而又是无线传感器网络中具有竞
争力的物理层技术。鉴于此，2007 年 IEEE 802.15.4a 工作组将 UWB 技术接收为
IEEE 802.15.4a 标准的物理层可选标准，用于指导世界范围内对于低功耗无线传









国三星公司向 IEEE 802.15.4a 工作组提交的基于混沌键控（COOK: Chaotic On 
Off Keying）的低速 UWB 标准提案，相对于 COOK，具有更好鲁棒性的差分混
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